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Description 

The  invention  relates  to  an  electrodeless  low- 
pressure  discharge  lamp  comprising 

-  a  lamp  vessel  which  is  sealed  in  a  vacuumtight 
manner,  contains  ionizable  metal  vapour  and 
rare  gas,  and  has  a  cavity  at  an  end  portion  of 
said  vessel, 

-  an  electric  coil  around  a  sleeve  of  synthetic 
material  in  the  cavity  of  the  lamp  vessel, 

-  a  core  of  soft  magnetic  material  in  the  sleeve 
of  synthetic  material, 

-  a  tube  containing  a  liquid  in  the  core  of  soft 
magnetic  material,  which  tube  projects  to  out- 
side  the  cavity  and  has  a  flange  there. 

Such  a  lamp  is  known  from  EP-0  384  520. 
The  lamp  is  provided  with  a  tube  containing  liquid 

in  order  to  discharge  heat  generated  during  operation 
of  the  lamp,  to  prevent  inter  alia  that  the  core  of  soft 
magnetic  material  will  assume  too  high  a  tempera- 
ture.  This  is  because  the  specific  magnetic  losses  of 
the  core  increase  with  increasing  temperature, 
whereas  the  magnetic  permeability  starts  to  de- 
crease  from  a  raised  temperature.  It  is  the  object  of 
the  cooling  by  means  of  the  tube  containing  liquid  to 
suppress  these  factors,  which  adversely  affect  the  lu- 
minous  efficacy  of  the  lamp. 

There  is  a  risk  that  the  temperature  of  the  core  of 
the  known  lamp  is  comparatively  high. 

The  invention  has  for  its  object  to  provide  a  lamp 
of  the  kind  described  in  the  opening  paragraph  which 
is  of  a  simple  construction  and  in  which  nevertheless 
the  temperature  of  the  core  can  be  relied  on  to  have 
a  comparatively  low  value. 

This  object  is  achieved  in  that  the  sleeve  is  at 
least  substantially  filled  with  an  elastic  polymer  such 
that  in  particular  a  good  thermal  connection  is  ob- 
tained  between  the  core  and  the  tube. 

The  core  and  the  tube  each  have  their  own  ther- 
mal  coefficient  of  expansion.  As  a  result  of  this  and  of 
the  tolerances  which  have  to  be  accepted  with  regard 
to  the  dimensions  of  these  bodies,  it  is  difficult  to  ach- 
ieve  a  close  contact  between  the  tube  and  the  core 
and  also  to  prevent  stresses  to  occurr  owing  to  which 
the  core  is  cracked. 

It  is  true  that  one  can  aim  at  a  close  fit  of  the  tube 
in  the  core  during  operation,  but  even  then  heat  trans- 
fer  must  take  place  through  a  slit  between  the  tube 
and  the  core.  Since  the  tube,  being  the  innermost 
body,  has  the  smaller  surface,  a  comparatively  great 
heat  flow  must  still  run  per  unit  area. 

Since  the  space  inside  the  sleeve  in  the  lamp  ac- 
cording  to  the  invention  is  at  least  substantially  filled 
with  an  elastic  polymer,  there  is  a  close  connection 
between  the  core  and  the  tube. 

The  sleeve  and  the  core  may  be  made  closely  fit- 
ting,  for  example,  in  that  the  core  is  ground  to  the  cor- 
rect  diameter.  There  is  a  good  heat  transfer  between 

the  sleeve  and  the  core  then,  also  because  the  core 
has  a  comparatively  large  outer  surface.  Alternative- 
ly,  there  may  be  a  clearance  between  the  sleeve  and 
the  core  which  is  filled  up  with  the  elastic  polymer.  A 

5  better  heat  transfer  to  the  tube,  and  from  there  to  the 
surroundings  of  the  lamp,  is  achieved  by  the  measure 
according  to  the  invention. 

In  a  favourable  embodiment,  the  sleeve  is  not 
only  filled  with,  but  also  enveloped  in  the  elastic  poly- 

10  mer.  A  lower  heat  resistance  is  realised  in  this  way,  so 
that  the  cavity  of  the  lamp  vessel  forms  a  cooler  am- 
bience  for  the  core.  An  enveloped  sleeve  also  has  the 
advantage  that  the  coil  remains  fixed  around  the 
sleeve.  Expansion  of  the  coil  at  operating  tempera- 

15  ture  could  cause  the  coil  to  sag  in  the  long  run,  turns 
getting  a  greater  pitch. 

It  is  favourable  for  easy  manufacture  of  the  lamp 
if  the  lamp  vessel  on  the  one  hand  and  the  assembled 
body  in  the  cavity  on  the  other  hand  are  separate  sub- 

20  assemblies.  In  view  of  the  tolerances  which  must  be 
permitted  for  the  dimension  of  the  cavity  in  the  lamp 
vessel,  a  body  which  consists  mostly  of  glass,  it  is  not 
safeguarded  then  that  the  enveloped  sleeve  is  in  con- 
tact  with  the  lamp  vessel  all  around.  The  surface  of 

25  the  envelope  of  the  sleeve,  being  the  outermost  sur- 
face,  however,  is  much  greaterthan  the  surface  of  the 
tube.  The  heat  flow  per  unit  area  is  therefore  much 
smaller,  so  that  a  less  close  contact  between  the  lamp 
vessel  and  the  envelope  is  of  minor  influence. 

30  The  use  of  an  elastic  polymer  is  also  advanta- 
geous  in  that  differences  in  coefficient  of  expansion 
between  the  materials  on  which  the  various  bodies 
are  manufactured,  especially  those  of  the  tube  and 
the  core,  can  be  easily  accommodated.  Frequently 

35  used  materials  are:  glass  for  the  lamp  vessel;  synthet- 
ic  material,  for  example  liquid  crystalline  polymer,  for 
the  tube;  ferrite,  for  example  Philips  4C6,  for  the  core; 
metal,  for  example  copper,  for  the  tube;  and,  for  ex- 
ample,  rubber,  such  as  silicone  rubber,  as  an  elastic 

40  polymer. 
In  addition,  the  lamp  is  better  resistant  to  shocks 

and  vibrations,  for  example,  during  transport. 
This  and  other  more  detailed  aspects  of  the  in- 

vention  are  described  and  explained  with  reference  to 
45  the  drawing  in  which  a  lamp  is  shown  partly  in  cross- 

section,  partly  in  elevation. 
The  electrodeless  low-pressure  discharge  lamp 

has  a  lamp  vessel  1  which  is  closed  in  a  vacuumtight 
manner,  is  made  of,  for  example,  lime  glass,  contains 

so  ionizable  metal  vapour  and  rare  gas,  and  comprises 
a  cavity  2,  for  example  of  lead  glass,  at  an  end  portion 
3  of  said  vessel. 

An  electric  coil  4  around  a  sleeve  5  of  synthetic 
material  is  present  in  the  cavity  2.  A  core  6  of  soft 

55  magnetic  material  is  present  in  the  sleeve  5  of  syn- 
thetic  material.  Atube  7  containing  liquid  is  present  in 
the  core  6,  projects  to  outside  the  cavity  2,  and  has 
a  flange  8  there. 
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In  the  embodiment  drawn,  the  lamp  vessel  1  con- 
tains  a  rare  gas  and  mercury  as  an  ionizable  metal 
and  is  coated  with  a  fluorescent  powder  1a. 

The  sleeve  5  is  filled  with  an  elastic  polymer  9. 
The  polymer  fills  the  gap  between  the  tube  7  and  the 
core  6.  In  the  embodiment  drawn,  the  polymer  also 
envelops  the  sleeve  5. 

The  tube  7,  the  core  6  and  the  sleeve  5  with  the 
coil  4  in  the  drawing  together  with  the  polymer  9  form 
a  sub-assembly  which  is  provided  as  such  in  the  cav- 
ity  2.  The  sub-assembly  4,  5,  6,  7,  9  is  thus  removable 
from  the  cavity  2.  Silicone  rubber  is  used  as  the  poly- 
mer  9. 

In  the  drawing,  the  sleeve  5  is  fastened  with  a 
snap  connection  12,  13  to  a  support  14  of  synthetic 
material  which  has  a  flange  15,  on  which  are  present 
hooks  1  6,  at  a  free  end.  The  flange  8  of  the  tube  7  and 
the  flange  1  5  of  the  support  1  4  are  fastened  to  one  an- 
other  and  a  foil  1  7  of  synthetic  material,  for  example 
silicone  rubber,  is  provided  against  the  flange  8.  As  a 
result,  the  lamp  may  be  mounted  against  a  metal  sup- 
port  without  the  risk  of  a  galvanic  element  being 
formed  by  this  support  and  the  flange  8.  A  collar  19 
of  synthetic  material,  which  is  held  by  the  hooks  16, 
is  mounted  to  the  lamp  vessel  1  ,  for  example  with  sil- 
icone  compound  18.  A  cable  leading  to  an  electric 
supply  may  be  connected  to  contacts  20  at  the  flange 
15,  to  which  the  coil  4  is  connected. 

Claims 

1.  An  electrodeless  low-pressure  discharge  lamp 
comprising 

-  a  lamp  vessel  (1)  which  is  sealed  in  a  va- 
cuumtight  manner,  contains  ionizable  metal 
vapour  and  rare  gas,  and  has  a  cavity  (2)  at 
an  end  portion  (3)  of  said  vessel, 

-  an  electric  coil  (4)  around  a  sleeve  (5)  of 
synthetic  material  in  the  cavity  (2)  of  the 
lamp  vessel  (1), 

-  a  core  (6)  of  soft  magnetic  material  in  the 
sleeve  (5)  of  synthetic  material, 

-  a  tube  (7)  containing  a  liquid  in  the  core  (6) 
of  soft  magnetic  material,  which  tube  (7) 
projects  to  outside  the  cavity  (2)  and  has  a 
flange  (8)  there, 

characterized  in  that 
the  sleeve  (5)  is  at  least  substantially  filled  with 
an  elastic  polymer  (9),  such  that  in  particular  a 
good  thermal  connection  is  obtained  between  the 
core  and  the  tube. 

2.  An  electrodeless  low-pressure  discharge  lamp  as 
claimed  in  Claim  1,  characterized  in  that  the 
sleeve  (5)  is  enveloped  in  the  polymer  (9). 

3.  An  electrodeless  low-pressure  discharge  lamp  as 

claimed  in  Claim  1  or  2,  characterized  in  that  the 
enveloped  sleeve  (5)  with  the  coil  (4),  the  core 
(6),  and  the  tube  (7)  form  a  sub-assembly  which 
is  separate  from  the  lamp  vessel  (1). 

5 
4.  An  electrodeless  low-pressure  discharge  lamp  as 

claimed  in  Claim  1,  2  or  3,  characterized  in  that 
the  polymer  (9)  is  silicone  rubber. 

10 
Patentanspruche 

1.  Elektrodenlose  Niederdruckentladungslampe  mit 
-  einem  vakuumdicht  geschlossenen  Lam- 

15  penkolben  (1),  der  ionisierbares  Metall- 
dampf-  und  Edelgas  und  einen  Hohlraum 
(2)  an  einem  Endanteil  (3)  des  Kolbens  ent- 
halt, 

-  einer  elektrischen  Spule  (4)  urn  eine  Hulse 
20  (5)  aus  Kunststoff  im  Hohlraum  (2)  des 

Lampenkolbens  (1), 
-  einem  Kern  (6)  aus  weichmagnetischem 

Material  in  der  Kunststoff  hulse  (5), 
-  einem  Rohr  (7)  mit  einer  Flussigkeit  im  Kern 

25  (6)  aus  weichmagnetischem  Material,  und 
dieses  Rohr  (7)  ragt  aus  dem  Hohlraum  (2) 
heraus  und  hat  an  dieser  Stelle  einen 
Flansch  (8), 

dadurch  gekennzeichnet,  dali  die  Hulse  (5)  we- 
30  nigstens  hauptsachlich  mit  einem  elastischen 

Polymer  (9)  derart  gefullt  ist,  dali  insbesondere 
eine  gute  Warmeleitung  zwischen  dem  Kern  und 
dem  Rohr  erhalten  wird. 

35  2.  Elektrodenlose  Niederdruckentladungslampe  nach 
Anspruch  1,  dadurch  gekennzeichnet,  dali  dali 
die  Hulse  (5)  vom  Polymer  (9)  umgeben  wird. 

3.  Elektrodenlose  Niederdruckentladungslampe  nach 
40  Anspruch  1  oder2,  dadurch  gekennzeichnet,  dali 

die  umhullte  Hulse  (5)  mit  der  Spule  (4)  dem  Kern 
(6)  und  dem  Rohr  (7)  eine  Untereinheit  bildet,  der 
vom  Lampenkolben  (1)  getrennt  ist. 

45  4.  Elektrodenlose  Niederdruckentladungslampe  nach 
Anspruch  1,  2  oder  3,  dadurch  gekennzeichnet, 
dali  das  Polymer  (9)  Silikonengummi  ist. 

so  Revendications 

1.  Lampe  a  decharge  a  basse  pression  sans  elec- 
trodes  comportant 

-  un  recipient  de  lampe  (1)  ferme  de  maniere 
55  etanche  au  vide,  contenant  une  vapeur  me- 

tallique  ionisable  et  un  gaz  rare,  et  presen- 
tant  une  cavite  (2)  pratiquee  dans  une  par- 
tie  terminale  (3)  dudit  recipient, 

3 
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-  une  bobine  electrique  (4)  entourant  un 
manchon  (5)  en  materiau  synthetique,  dis- 
posee  a  I'interieur  de  la  cavite  (2)  du  reci- 
pient  de  lampe  (1), 

-  un  noyau  (6)  en  materiau  magnetique  doux  5 
situe  dans  le  manchon  (5)  en  materiau 
synthetique, 

-  un  tube  (7)  contenant  un  liquide  dans  le 
noyau  (6)  en  materiau  synthetique  doux,  le- 
dittube  (7)  traverse  la  cavite  (2)  et  il  presen-  10 
te  une  bride  (8)  a  cet  endroit-la, 

caracterisee  en  ce  que 
le  manchon  (5)  est  au  moins  rempli  sensiblement 
d'un  polymere  elastique  (9)  de  facon  a  obtenir 
particulierement  une  connexion  thermique  15 
convenable  entre  le  noyau  et  le  tube. 

2.  Lampe  a  decharge  a  basse  pression  sans  elec- 
trodes  selon  la  revendication  1,  caracterisee  en 
ce  que  le  manchon  (5)  est  noye  dans  le  polymere  20 
(9). 

3.  Lampe  a  decharge  a  basse  pression  sans  elec- 
trodes  selon  la  revendication  1  ou  2,  caracterisee 
en  ce  que  le  manchon  enrobe  (5)  conjointement  25 
avec  la  bobine  (4),  le  noyau  (6)  et  le  tube  (7)  cons- 
tituent  un  sous-ensemble  separe  du  recipient  de 
lampe  (1). 

4.  Lampe  a  decharge  a  basse  pression  sans  elec-  30 
trades  selon  la  revendication  1,  2  ou  3,  caracte- 
risee  en  ce  que  le  polymere  (9)  est  un  caoutchouc 
silicone. 
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